Human drug absorption kinetics and comparison to Caco-2 monolayer permeabilities.
This study aims to assess the drug absorption kinetics of three drugs and compare their resulting first-order intestinal permeation rate constants to their Caco-2 monolayer permeabilities. In vitro dissolution--in vivo absorption analysis was conducted on four formulations of each ranitidine HCl, metoprolol tartrate, and piroxicam to yield apparent and "true" human clinical permeation rate constants. Drug permeability coefficients through Caco-2 monolayers were also determined. In vitro dissolution--in vivo absorption analysis revealed different relative and absolute contributions of dissolution and intestinal permeation to overall drug absorption kinetics for various drug formulations and yielded estimates of each drug's true and apparent human intestinal permeation rate constant [kp = 0.225 hr-1, 0.609 hr-1, and 9.00 hr-1 for ranitidine, metoprolol, and piroxicam, respectively]. A rank order relationship was observed for both the apparent and true permeation rate constant with Caco-2 monolayer permeability. The decrease in the true permeation rate constant relative to the apparent permeation rate constant was most significant (almost three-fold) for the least permeable compound, ranitidine. There were marked differences in the permeation kinetics of ranitidine, metoprolol, and piroxicam. The possibility of an association between absorption kinetics from dosage forms in humans and Caco-2 monolayer permeability may allow for a direct kinetic interpretation of human oral absorption from Caco-2 monolayer permeability values.